
Austad et al. 
Implementation Science Communications            (2025) 6:66  
https://doi.org/10.1186/s43058-025-00753-6

COMMENTARY Open Access

© The Author(s) 2025. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://creativecommons.org/licenses/by/4.0/.

Implementation Science
Communications

Lost in translation: advancing intervention 
adaptation for populations with non‑dominant 
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Abstract 

As the population of individuals with non-dominant language preference (NDLP) continues to grow, the field 
of implementation science has yet to fully address the unique barriers that this population faces in accessing evi‑
dence-based interventions (EBIs). Traditional models of cultural adaptation have been designed primarily for single 
linguistic or ethnic groups, focusing on aligning interventions with specific cultural values, beliefs, and practices. While 
effective within narrowly defined populations, this approach is not scalable to high-diversity settings where multiple 
NDLP groups are served simultaneously. In this Commentary, we argue for a reconceptualization of how implementa‑
tion science approaches language barriers, advocating for all implementation efforts to consider language as a core 
determinant of success. We highlight how two relatively recent tools developed within implementation science—the 
Core Function and Form Framework and causal pathway diagrams—can advance EBI adaptation for populations 
with NDLP. We propose a highly scalable approach that systematically assesses the linguistic, cultural, and social needs 
of each individual and uses these data to guide individualized tailoring of an intervention, building on the emerging 
model of “personalized adaptation.” We highlight the need to innovate methods to ensure an individualized approach 
to EBI adaptation is feasible, scalable, and led by communities, with input from end-users. By harnessing the wisdom 
of the fields of implementation science and cultural adaptation, interventions can be adapted to the linguistic, cul‑
tural, and social needs of populations with NDLP to bring us closer to health equity in a diverse world.
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Background
Many studies focused on designing, testing, and imple-
menting new interventions exclude individuals with a 
non-dominant language preference (NDLP) [1]. As a 
result, interventions are less effective for this population 
when rolled out in real-world settings where individuals 
speak many different languages (Fig.  1). The reason for 
these drop offs in effectiveness is not only related to lan-
guage discordance—when the recipient and deliverer of 
an intervention do not share the same language—but also 
to two other interconnected barriers: lack of cultural fit 
and unaddressed social needs [2–4].

The role of language as a key determinant in imple-
mentation science (IS) has been largely overlooked. Most 
evidence-based interventions (EBIs) and implementa-
tion strategies rely heavily on communication, especially 
those that are patient-facing. Thus, individuals who are 
not proficient in the dominant language used to develop 
and test these interventions face substantial challenges 
to fully benefiting from them. The attenuated impact of 
unadapted EBIs applied to populations with NDLP may 
be mediated by decreased engagement and sustainment, 
lack of resonance of intervention content, or insufficient 
satisfaction or trust to catalyze behavior change.

Globally the total number of languages spoken is stead-
ily decreasing, primarily due to a diminishing use of 
indigenous languages [5]. At the same time, rising immi-
gration rates since the 1990s have led to a significant 
increase in language distribution within communities, 
meaning a single area now hosts speakers of numerous 
languages [6]. Even within a single linguistic group, con-
siderable diversity exists according to country of origin, 
acculturation level, immigration experiences, and other 
dimensions. In the United States, where English is the 

predominant language, nearly one in four Americans 
now live in households where a language other than Eng-
lish is spoken, up from just one in ten in 1980 [7]. This 
growing linguistic diversity means that many agencies 
and systems must operate as “high diversity contexts,” 
requiring services to accommodate multiple NDLP sub-
groups simultaneously. While systematic data is lacking, 
such high diversity contexts are evident worldwide, from 
public schools in the United States to national referral 
hospitals in Guatemala.

As the NDLP population grows, so does the urgency 
to address barriers faced by this population in the real-
world implementation of EBIs through proactive adapta-
tion. While IS has included in its purview how to adapt 
EBIs to context, including characteristics of intervention 
recipients, overcoming implementation barriers related 
to language and culture have been largely deferred to the 
field of cultural adaptation. Cultural adaptation—defined 
as the “systematic modification of an evidence-based 
treatment (or intervention protocol) to consider lan-
guage, culture, and context in a manner that aligns with 
the client’s cultural patterns, meanings, and values”—
emerged from efforts to improve the fit of mental health 
EBIs for culturally minoritized populations including 
those with NDLP [8].

The complexity of high diversity contexts presents sig-
nificant challenges when trying to adapt interventions for 
language and culture with the goals of enhancing partici-
pant engagement, content relevance, trust, and ultimately 
intervention effectiveness. Despite benefits demon-
strated in research settings, culturally adapted interven-
tions have not scaled to the extent needed to significantly 
reduce health inequities. By examining the barriers to 
scalability and realities of high-diversity contexts, we aim 

Fig. 1  Drivers of lower effectiveness of evidence-based interventions (EBIs) when implemented in real world settings for populations 
with non-dominant language preference (NDLP)
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in this Commentary to reframe the approach to interven-
tion adaptation for populations with NDLP within imple-
mentation science and offer recommendations for how to 
advance the science of adaptation for those with NDLP.

Challenges to scaling culturally adapted interventions
Numerous systematic reviews have found that cultural 
adaptation moderately improves the effectiveness of EBIs 
for minoritized populations compared to the unadapted 
intervention [8–10]. Yet, these adapted interventions 
are rarely used outside of the trials in which they were 
designed. One important reason why culturally adapted 
interventions have not been scaled is their misalignment 
with the real-world implementation context [11]. The 
prevailing approach is single-group adaptation, meaning 
the intervention is tailored to fit the needs and cultural 
norms of one ethnic sub-group (Fig. 2a) [9]. The resulting 
adapted EBI can be delivered in a low diversity context 
serving only that subgroup, which is reasonable in set-
tings where only one language or ethnic group far pre-
dominates. However, because of the mismatch between 
the tailored intervention and high diversity contexts 
which abound, it cannot be scaled to high diversity. In 
other words, traditional approach to cultural adaptation 
is not designed for broad-scale implementation. Imagine 
a hospital serving multiple linguistic groups that attempts 

to deliver a hospital discharge intervention to the four 
largest groups with NDLP. The inefficiencies of running 
four tailored interventions in parallel may make it logis-
tically and financially infeasible, particularly in resource 
limited settings where linguistically diverse populations 
often receive care.

The likelihood of single-group adaptation to achieve 
the goal of reducing population level disparities is low 
for two reasons. First, carrying out cultural adaptation 
procedures for all demographic groups receiving services 
in a high diversity context is infeasible with current used 
methods that are complex, resource intensive, and owned 
by researchers. Iterative adaptation of EBIs for new 
minoritized populations produces “sideways progress” 
without necessarily advancing the science or reducing 
disparities on a larger scale [12]. Moreover, the dynamic 
nature of culture—especially when driven by waves of 
immigration—means that adapted interventions can 
quickly lose cultural fit.

Intervention adaptation: beyond culture
The field of cultural adaptation has long recognized that 
structural factors can impede engagement with EBIs, 
such as those due to language barriers. A systematic 
reviews of psychosocial interventions found that inter-
vention adaptation to create language-concordance are 

Fig. 2  Analysis of the three approaches to cultural adaptation. Two current approaches to cultural adaptation (single group and multi-group) are 
compared with a version of personalized cultural adaptation proposed by the authors using visuals, examples, and analysis of pros and cons. The 
example case is a tuberculosis control program utilizing directly observed therapy (DOT)
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twice as effective as those that do not match provider 
and recipient language [13]. Despite this compelling evi-
dence, the field has predominantly focused on aligning 
interventions with recipients’ cultural beliefs, often over-
looking the logistic challenges of overcoming language 
barriers. In low diversity contexts, where the field of cul-
tural adaptation has traditionally concentrated, address-
ing language barriers is relatively straightforward, as by 
hiring bilingual staff. However, in high-diversity contexts, 
where services must be delivered in multiple non-English 
languages simultaneously, solutions are far more com-
plex. Without explicit focus on the logistical challenge of 
multilingual intervention delivery, the communication 
barrier is not explicitly addressed as part of intervention 
adaptation. The result is that language barriers are over-
come with last-minute solutions which often have lower 
acceptability or are implementing with low fidelity, ulti-
mately undermining EBI effectiveness.

A second structural barrier to EBI engagement and 
effectiveness is health-related social needs (HRSN). 
While HRSN are not exclusive to individuals with NDLP, 
they are more prevalent among linguistically minoritized 
groups and thus drive disparities at the population-level. 
In low-diversity settings, practitioners can become facile 
in addressing HRSN through knowledge of community 
resources. In high-diversity contexts, however, the vari-
ety of HRSN, resources potentially targeted to different 
groups, and different qualifications (e.g. citizenship) for 
resources strain practitioners. If language and HRSN are 
not systematically addressed as part of an integrated cul-
tural adaptation strategy for populations with NDLP, the 
impact of adaptation will be attenuated in high diversity 
contexts.

Potential solutions
Continuing the current approach to adapting interven-
tions for language and culture is unlikely to achieve the 
reduction in health disparities needed to achieve equity 
for communities with NDLP. What is needed is an 

approach that achieves fit to the recipient’s linguistic, cul-
tural and health-related social needs as well as the service 
context. We propose that this can be best accomplished 
by integrating the expertise of implementation science 
(IS)—particularly in addressing implementation barriers 
and designing for dissemination—with the foundational 
contributions of the field of cultural adaptation. To that 
end, we now highlight existing tools—and those that 
are still needed—to achieve a more scalable approach to 
adaptation for language and culture (Table 1).

Use of the core functions and form framework
Cultural adaptation has long recognized the fidelity-
adaptation paradox—the tension between adapting 
interventions to improve cultural fit while maintaining 
the core components for effectiveness—that mirrors the 
debate in IS between generalizability with context [14]. 
Both disciplines acknowledge that adaptation is essential 
(i.e., strict intervention fidelity should not be the goal), 
but have struggled to provide clear guidance on how to 
ensure that effectiveness is preserved during adaptation.

The Core Functions and Forms Framework (CFFF) 
offers a promising path forward for the adaptation of 
complex interventions [15]. The CFFF differentiates 
between an intervention’s core functions (the fundamen-
tal purposes or desired outcomes) and the forms (specific 
activities or practices) used to achieve those functions. 
The goal in intervention adaptation is to retain the core 
functions but allow the forms to be tailored to the tar-
get population and other aspects of context. A marked 
advantage of this approach over prior work in IS—such 
as the distinction between “core components” and 
“adaptable periphery”—is that whether an adapted inter-
vention achieves the intended function can be measured. 
Examples of how to operationalize the CFFF in low and 
high diversity settings to facilitate adaptation for popula-
tions with NDLP are provided in Table 2.

Table 1  Recommendations for advancing intervention adaptation for populations with non-dominant language preference

Utilize implementation science tools that promote replicability and generalizability
Track intervention adaptations using the language, culture, and social needs categorization

Apply the Core Function and Form Framework to identify the core functions of an intervention for which specific forms may differ across high diversity 
contexts

Propose and test a theory of the mechanism by which culturally adapted implementation strategies (or interventions) achieve their intended impact 
using causal pathway diagrams (or corollary approaches)

Develop the science to allow for personalized intervention adaptation
Develop a rapid method for intervention adaptation for language and culture

Innovate methods for community-led “last mile” intervention adaptation for language and culture

Create and validate brief patient-reported measures of cultural fit
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Causal pathway diagrams
To improve replicability and generalizability, experts 
in cultural adaptation have emphasized the need for a 
deeper understanding of the mechanisms through which 
cultural adaptation enhances effectiveness of interven-
tions. However, no clear methodology has emerged. The 
recent development of causal pathway diagrams (CPDs) 
in IS offers a promising approach [16]. CPDs provide a 
structured method for articulating the specific mecha-
nisms by which an implementation strategy achieves its 
intended outcomes. Currently CPDs are only used to ana-
lyze implementation strategies, but a similar approach to 
detail the causal mechanisms of core functions may also 
advance the field.

Integrating CPDs into efforts to adapt interventions for 
language and culture has two key benefits. First, identi-
fying the mechanisms underlying implementation strate-
gies allows for more replicable adaptation, and therefore 
retained intervention effectiveness. CPDs identify both 
proximal and distal implementation outcomes which can 
(and should) be measured as a signal that the adapted 
implementation strategy is working as intended. Second, 
CPDs help pinpoint contextual factors-- “preconditions” 
and "moderators"--  that must be addressed for imple-
mentation strategies to succeed [16]. To illustrate these 
benefits, consider the example of directly observed ther-
apy (DOT) for treatment of tuberculosis (Fig. 3). By iden-
tifying shared language between the patient and health 
worker performing DOT as a precondition, implement-
ers can anticipate challenges that will negatively impact 
deployment in linguistically diverse populations.

Moving beyond single‑group adaptation in high diversity 
contexts
Shifting to a new approach to adaptation for language, 
culture, and social needs compatible with high diversity 
contexts could better align interventions with real world 

situations, thereby improving scalability, sustainability, 
and ultimately impact on health disparities for popula-
tions with NDLP. One existing alternative is multi-group 
adaptation (Fig. 2b), which delivers EBIs to heterogenous 
linguistic and cultural group simultaneously primarily 
by removing elements that might clash with specific cul-
tural values. The result is often considered a "culturally 
neutral” intervention. While it produces an intervention 
aligned with the service delivery context, multi-group 
adaptations have a lower impact compared to single-
group adaptations [9]. Furthermore, multi-group adapta-
tion does not address language barriers and social needs 
systematically.

A better model would be one that, like multi-group 
adaptation, can be deployed in a high diversity context 
while also achieving good fit for culture and linguistic and 
social needs. We propose an approach in which a pre-
intervention assessment identifies the norms and needs 
within the domains of culture, language, and HRSN of 
each individual, and uses this information to deliver a 
personalized intervention (Fig. 2c). The degree of modi-
fications made between participants would depend on 
the specific intervention and range from small, e.g. writ-
ten materials in different languages, or large, e.g. adding 
a new component to an intervention to connect partici-
pants to resources for HRSNs (Table 2) [17].

An emerging model of “personalized adaptation” aligns 
with our vision. Given disparities in engagement and out-
comes among minoritized groups, Yeh and colleagues 
used personalized adaptation to tailor Parent–Child 
Interaction Therapy (PCIT) for culturally diverse fami-
lies [18]. Caregivers underwent a baseline assessment 
to understand their treatment expectations, etiological 
explanations, parenting styles, and family support. Ther-
apists then personalized PCIT, using this data to better 
align the intervention with their beliefs. For example, 
parents identified as having an authoratative parenting 

Fig. 3  An example causal pathway diagram that depicts their utility in identify moderators and preconditions that are salient in high diversity 
contexts. As with Fig. 2, the example presented is for directly observed therapy (DOT) as a strategy to increase adherence to tuberculosis (TB) 
treatment



Page 7 of 8Austad et al. Implementation Science Communications            (2025) 6:66 	

style were provided with additional education during 
PCIT sessions on drawbacks to this style. By improving 
the alignment between the parents’ beliefs and the thera-
peutic approach​, personalized adaptation PCIT (com-
pared to unadapted PCIT) improved parental motivation 
and children’s behavioral outcomes.

We propose developing an approach of personal-
ized adaptation that incorporates tailored elements for 
linguistic and social needs and testing it across a broad 
range of EBIs. However, for personalized adaptation to be 
scaleable, it must be feasible, which requires new meth-
odologies and tools.

Methods to make personalized adaptation feasible
Resource intensive qualitative methods are often used to 
inform the adaptation of interventions for culture [19]. 
Regardless of the approach to cultural adaptation, car-
rying it out faster would improve the reach of adapted 
interventions. We can build on recent advances in “rapid” 
methods—including rapid qualitative analysis and rapid 
ethnographic assessment—which have been shown to 
produce equally rigorous conclusions with less time and 
resources [20, 21]. Integrating these rapid methods into 
cultural adaptation processes, along with the develop-
ment of new ones, could provide more feasible ways to 
tailor interventions.

While many have advocated for a more community-
driven process of intervention adaptation, it is chal-
lenging to operationalize that due to the specialized, 
resource intensive methods used. To improve scalabil-
ity, new approaches to adapt interventions for popula-
tions with NDLP should empower end users—such as 
community organizations and ethnocentric health cent-
ers—to lead adaptation and evaluation efforts. Such an 
approach would align well with personalized adaptation, 
as researchers could define the base intervention and tai-
lor it in collaboration with local leaders, who then make 
final adjustments (the “last mile” of the adaptation pro-
cess) and deliver it.

Lastly, to ensure intervention recipients have a voice in 
the adaptation, there is a need for brief, validated patient-
reported outcome measures for perceived cultural fit. 
Potential constructs addressed could include message 
resonance, familiarity of word choice in written materials, 
and trust. Such measures can also serve as early signals of 
whether an adapted intervention is achieving its desired 
goal early in implementation to allow for course correction.

Challenges ahead
Personalized adaptation offers promise for improving 
intervention fit in high diversity contexts but requires 
careful evaluation as to whether effectiveness gains out-
weigh the complexity it introduces. This balance likely 

varies by both context and the EBI itself. Some inter-
ventions may require only minimal modifications for 
language and culture, while others deeply embedded in 
culturally and linguistically “sensitive” topics may require 
significant changes and attain greater benefit from per-
sonalized adaptation. Drawing parallels from health-
related social needs [22], which has sought to identify 
specific high-impact conditions for which addressing 
social determinants is most critical, we should determine 
when personalized adaptation yields the greatest returns. 
Similarly, the tools we recommend to improve generaliz-
ability, such as the CFFF, may prove more time-intensive 
than anticipated, particularly when seeking consensus 
among diverse stakeholders. These feasibility challenges 
underscore the critical importance of rigorous evaluation 
to ensure efforts to reduce disparities among populations 
with NDLP are successful.

Conducting randomized trials of all adapted interven-
tions is infeasible and would divert funds from other 
health equity efforts; we join others in advocating for 
better utilization of real-world data to this end. Learning 
health systems—healthcare systems that continuously 
collect and analyze data from clinical practice to gener-
ate evidence, which is then rapidly integrated back into 
care processes to improve patient outcomes [23]—could 
prove useful in conducting real world evaluations of 
interventions adapted for populations with NDLP, allow-
ing for ongoing refinement and optimization of strategies 
to reduce health disparities. When randomized trials are 
needed, type two or three hybrid effectiveness-imple-
mentation designs should be utilized.

Conclusion
To address the growing cultural diversity and social 
needs of populations with NDLP, it is crucial to reimag-
ine current approaches to cultural adaptation of EBIs. 
While cultural adaptation has shown promise in improv-
ing engagement and outcomes by tailoring interventions 
to ethnic subgroups, in high diversity contexts when 
interventions must serve participants from varied back-
grounds and languages simultaneously, this prevailing 
approach is impractical. The resulting mismatch between 
the intervention and the real-world service delivery con-
text precludes EBI integration into usual care.

Moving forward, personalized adaptation offers a promis-
ing model to tailor interventions to the needs of those with 
NDLP. By understanding the unique linguistic, cultural, and 
social needs of each individual, better intervention fit can be 
achieved. By combining the strengths of the fields of cultural 
adaptation and IS, we can develop interventions that better 
meet the needs of populations with NDLP and address the 
systemic barriers that give rise to health inequities.
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